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(57)Abstract: 

PURPOSE: To suppress a short channel effect, to 
suppress the increase in sheet resistance in source 
and drain diffused regions and to prevent the 
decrease in current driving capability of an MOSFET, 
by coating a semiconductor substrate only in the 
vicinity of a gate electrode with a thin insulating film, 
and implanting ions. 

CONSTITUTION: On a semiconductor substrate 1, a 
gate insulating film 2 and a gate electrode 3 are 
formed. On the semiconductor substrate 1 including 
the gate electrode 3, a thin first insulating film 4 is 
formed. A thick second insulating film 5 is formed on 
the first insulating film 4. Then the first and second 
insulating films 4 and 5 undergo anisotropic etching, 
and a side wall is formed on the gate electrode 3. 
Then, a part of the second insulating film 5 forming 
the side wall is removed. With the first insulating film 
4 and the gate electrode 3 as masks, ions are 
implanted, and an ion implanted region 6 is formed. As 
said first insulating film 4, e.g., an oxide film is used. As the second insulating film 5, e.g., a 
nitride film is used. Thus, a shallow junction part and a deep junction part can be formed. A 
short channel effect and the decrease in current driving capability of the MOSFET due to the 
increase in sheet resistance of the source and the drain can be suppressed st at the same 
time. 
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The process will now be described. First, as shown in Fig. 1(a), a 
gate oxide film 2 and a polysilicon gate electrode 3 are sequentially 
formed on a semiconductor substrate 1. Next, as shown in Fig. 1(b), an 
oxide film 4 is vapor-deposited over the entire surface of the 
semiconductor substrate 1 . A thick nitride film 5 is then vapor- 
deposited over the entire surface of the oxide film 4. The nitride film 
5 and the oxide film 4 are simultaneously isotropically etched with 
reactive ions (RIE) so as to form side walls composed of the nitride 
film 5 and the oxide film 4, as shown in Fig. 1(c). Subsequently, as 
shown in Fig. 1(d), the nitride film 5 in the side walls is removed so 
that only part of the semiconductor substrate 1 near the polysilicon 
gate electrode 3 is covered with the oxide film 4. Then, as shown in 
Fig. 1(e), ions of a conductivity type opposite to that of the 
semiconductor substrate 1 are injected using the polysilicon gate 
electrode 3 as a mask, and the injected ions are thermally diffused by 
conventional high-temperature annealing so as to form source/drain 
diffusion regions 6 comprising shallow junctions 6a and deep junctions 
6b. 
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